Here, we define the mechanism by which MccJ25 inhibits transcription. Our results indicate that MccJ25 inhibits transcription by binding within and obstructing the RNAP secondary channel (also known as the "NTPuptake channel" or "pore"). This represents a novel product (26 nt RNA species; produced in stoichiometric equivalence with DNA template; 94% inhibition at 100 M MccJ25) ( Figure 1B) . The inhibition is specific; thus,
i.e., partial-competitive inhibition, with K i ϭ 1.2 Ϯ 0.3 sequence of the substituted ␤Ј derivative was inferred (Table 1) . Nineteen different substitutions, involving M and ␣ ϭ 8.7 Ϯ 2 ( Figure 1F) (Figure 2A ). In the three-dimensional structure of The MccJ25-resistant rpoC mutant of Delgado et al.
RNAP, the locations of the substitutions are tightly clus-(2001) results in substitution of residue 931 of RNAP tered-and are centered on the RNAP secondary chan-␤Ј subunit (Thr931→Ile). In the primary structure of ␤Ј, nel ( Figure 2C ). The substitutions, without exception, residue 931 maps to conserved region G (Figure 2A) . map to residues that line the RNAP secondary channel In the three-dimensional structure of bacterial RNAP, or to residues that make direct contact with residues residue 931 of ␤Ј maps to the RNAP secondary channel that line the RNAP secondary channel ( Figure 2C ). The (also referred to as the NTP-uptake channel or pore; substitutions map to the floor, the roof, and the walls Figure 2B ). The MccJ25-resistant rpoC mutants of Yuof RNAP secondary channel ( Figure 2C (Table  (Tables 1 and 2 see Figure 1C and each of two sites in (Figure 3D, right) . We then used We have used this structural complementarity to dock green spheres in Figure 3E ). The Cy3 probe of MccJ25 is the structure of MccJ25 into the structure of RNAP in located immediately adjacent to the genetically defined order to construct a model for the structure of the determinant within the RNAP secondary channel (green MccJ25-RNAP complex ( Figures 4B and 4C ). In the respheres and red van der Waals surfaces in Figure 3E The most striking feature of the model is that it sugchannel-acting essentially as a cork in a bottle. Severinov and coworkers, using different experimental apgests that MccJ25 essentially completely seals the RNAP secondary channel-like a "cork in a bottle" (Figproaches, (7) an AB392 automated synthesizer (Applied Biosystems) using solidwhere F is fluorescence emission intensity at time t; F o ϩ a is the phase ␤-cyanoethylphosphoramidite chemistry (sequences in Supfluorescence emission intensity at t ϭ 0; F o is fluorescence emission plemental Table S3 
RNAP-and make no obvious interactions important for with

